The Future of Academic Publishing: Application of the Long-Tail Theory
Print academic research journals are dead. This is already known among our younger academic researchers. It ought to be known by all academic library acquisition staffs that struggle annually to meet the everrising academic database archive fees charged by large publishers. These very same academic publishers fear it, most sharing the same worries (and readership data) that haunt owners of traditional journalism outlets, such as newspapers and magazines. We are in the midst of a paradigm shift from print to digital in all phases of our research, from collection of data to its analysis and sharing, and to the final published product.
And, whatever the direction of this shift, the academic publishing landscape will never be as it has been. Except as an oddity, research will never be presented on a printed page. Online academic research journals will never be a source of great income or great cost. Publishing operations and decision-making will cease to reside in a shadowy world of elites. New journals will be online, free, and transparent. The current print journals will be re-created online, very likely under new or redefined ownership.
But these outcomes of this shift in publishing-probably the most significant change the field of academic publishing has ever faced-are only the tip of a much larger arena of possible changes. Many of these outcomes are unsettled: the economics of online publishing; the standards for peer review, rank, and tenure; and the very nature of scholarly publishing itself. As the focus of future research publishing shifts to universities and, most likely, to their libraries, other decisions lay ahead, such as the form and nature of peer review, the role of journal editors and editorial boards, and the value universities will place on these journals and their staffs.
[Insert chart one]
One way of deciphering the change that is upon us-a heuristic that we might employ to visualize the nature of future academic publishing-is the recently proposed Long Tail Theory (Anderson 2004) . Applied to academic publishing, this economics model may help predict the changes in approach and thinking that will be necessary in a purely online journal environment. This essay will discuss four of the major issues facing this new form of academic publishing: the economics of online journals; the future of peer review; the ranking of online journals; and the role of universities and authors as publishers. What actions major journals take to remain relevant to a new, demanding group of researchers who expect their sources of information to be free, open, and quickly accessible? What can new online journals do to overcome the low, but still significant, economic barriers to publishing? What might happen to the culture of publishing, the role of peer-review, as well as the previous assurances that only the "right" research would be made public? And, what role does a university have in fostering the creation of online journals that are related to their missions, in rewarding faculty who spend time managing these new publications, and in assuring the long-term viability of the journals? Each of these questions is worthy of careful consideration. The author will add comments based on his own experiences in starting and maintaining an online academic journal. The issues involved with each can only be outlined here, with the expectation that more detailed discussion of each will follow in future works.
The first domino has already fallen, though: print academic journals are dead.
The Current Situation
The migration of print journals online is already taking place. The Association of Research Libraries (ARL) has tracked the presence of online publications, including the method of delivery (print or online), since 1991. That first report counted 110 journals online. By 1998, that number had jumped to more than 6,000 (Mogge 1999) . By 2007, the ARL reported that 60% of the 20,000 peer review journals were available in some form online (Johnson and Luther 2007) .
Some of the issues outlined at a Stanford University Libraries colloquium in 2006
addressing the online journal movement included:

The rise in cost of academic journals of 215% between 1986 and 2003;  73% of all articles in economic journals and 100% of the articles in the top four economic journals could be found free online. (Palmer 2006) Varian cites the costs of a quarterly, special-purpose, non-technical academic journal publication as estimated by some researchers at $120,000 per issue, with an estimated per subscriber non-profit fee of $200 and for-profit $600 (Tenopir and King 1997) . Add to that, he notes, the estimated annual increase in cost for this journal of between 48% and 93% projected over a ten-year period (Lesk 1997) , together with an estimated per reader cost for some journal articles of $200, and you have an economic model that is difficult to maintain.
(Insert chart two)
So, as noted earlier, existing print journals have moved online or are in the process of doing so. But more important than that, new journals have been generated as solely online journals by interest groups, university committees, academic departments, and individual researchers. This shift defines more than just a change in journal ownership, but a significant redefinition in the culture of publishing by the "haves" to the perhaps "not-so-haves." And, given the new economies of online publishing, these new journals no longer need a broad appeal to generate a sufficient number of "readers" or to require subscribers. Taken as a pattern of publishing, these new journals might fall into the right side of Anderson's Long Tail (Anderson 2004) : small readership, low-cost, and self-defined. What is remaining on the left of the chart will be an ever-decreasing number of "mass" journals covering many different areas of a larger research area, such as that covered by Journalism and Mass Communication Quarterly (JMCQ).
Moreover, if we think of the Long Tail as extending to infinity, the farthest reach of the tail would include the appearance of lone research articles. Individual articles housed within a library's e-reserves would be just as accessible to researchers as those within online journals. The information and formatting of the materials would be identical. The differences would be some form of editing and review, peer or otherwise, that ranks the value of the published research, which we will discuss later in this article.
The Preference of Online Research
While concerns may exist as to the viability and sustainability of online journals, researchers, especially younger researchers as mentioned earlier, prefer the ease of access of online materials. And, despite the effort by some print-only journals to make their holdings accessible via subscription or "free registration" models, newer open and direct access journals are proving to be the preference of the next generation of academicians (Dillon and Hahn 2002) .
With off-campus log-ins to university libraries available to researchers working from a distance along with such online research support tools as Google Scholar, the need for an individual to subscribe to print journals clearly is minimized. In the case of this author, eliminating old, dusty print copies of mass communication journals now available online immediately called into question the need to subscribe to these publications in the first place. It is not a long reach to consider that the ease of access to online research will lead inexorably to the ability of many in academia to drop print journal subscriptions altogether.
And, as Johnson and Luther point out, the trend since the 1990s also includes a shift away from publishers offering both print and online access, to a strictly web-based publishing system. The authors go on to cite research that reinforces the notion that not only are the economics in favor of online publishing, but that users prefer electronic to print. "Scholarship, particularly in science, is becoming increasingly born-digital and A study by researchers at Drexel University showed a significant preference among graduate students, but less adoption among faculty, for electronic materials over print journals (Dillon and Hahn 2002) . Two other researchers, tracking acceptance among faculty, found a much higher rate, due in large part because of the 24/7 availability of research materials.
Our in-depth interviews with faculty indicate a high degree of comfort with electronic access to journal literature. The scholars we spoke with clearly recognized the convenience of 24/7 access from home or office. Like many librarians, most faculty would prefer to retain print just in case, but when confronted with forced choices, the overwhelming majority either supported more electronic access at the cost of print retention or felt unequipped to make this choice. ( It is very likely that, over time, all publicly funded organizations, as well as many private non-profit groups will adopt this standard. The standard could be extended to include all past research created using public funds. And, while not a part of this discussion, changes in access to published materials spanning the past 20 to 30 years-research held now in massive databases by large private publishing houses-is a source of great concern to all.
New publications may resolve access and budgets going forward. Yet, these new innovations do nothing to address open access to existing databases and archives held privately.
The signs could not be clearer: Academic research will be sought online, created online, and migrated to online repositories and archives. The Long Tail model presents a pattern of this activity, predicting that more and more research will be generated in the right region than in the left. What remains to be determined are the economics to support online-only, open access journals, the methods employed to ensure only the "appropriate" research is published, and the role of the university in sustaining journals they might come to host.
The Economics of Online Journals
In "The Future of Electronic Journals," Varian proposes a supply and demand model for publishing scholarly work, concluding that, for most universities, "The ability…to attract top-flight researchers depends on the size of the collection of the library. Threats to cancel journal subscriptions are met with cries of outrage by faculty."
However, over the past few years, the merging of major publishing houses has resulted in extreme increases in the cost of subscriptions. For example, after one major publisher of academic research, Elsevier acquired several smaller publishers, the fees for subscriptions for both their journals and those acquired in the deal shot up.
According to these empirical estimates, each of these mergers was associated with substantial price increases; in the case of the Elsevier deal the price increase appears to be due to increased market power. For example, compared to pre-merger prices, the Elsevier deal resulted in an average price increase of 22% for former Pergamon titles, and an 8% increase for Elsevier deal titles. (McCabe 2002) Varian concludes that to reduce the cost of academic communication, the manuscript-handling process would require re-engineering. Using electronic distribution could cut costs within the editorial system by 50%. Add to this the reduction of shelf space in libraries, the costs to monitor holdings, the ease of online searches, and the ability to store accompanying support documents, such as images, data sets, and, though not mentioned by Varian, audio/video files, and cost savings could be significant. "When everything is electronic," Varian notes, "publications will have much more general forms, new filtering and refereeing mechanisms will be used, [but] archiving and standardization will remain a problem" (Varian 1998).
Had the Long Tail model been available Hitchcock's team were the questionable "stability" of online journals, and, perhaps more importantly, the ability of online journals to carry more than merely one-dimensional, written content.
…In these projects lie the clues-information filtering, agents, links, multimedia-not just to the next generation of the digital journals but to the emerging shape of the digital library. Clearly these projects will not provide all the answers or the tools, but they are good starting points from which to understand how, also why, e-journals will change. (Hitchcock, Carr and Hall 1997) Oddly, the issue of journal sustainability is rarely cast in terms of a print journal's viability, but is always raised as a factor in discussing the value of an online journal. The fear is that the online journal, a mere collection of bits and bytes, might "disappear"
should its sponsor drop its support. The print journal has its subscription base and the ability of large publishers to "bundle" less-favored publications with high-demand ones.
The lone wolf online journal has neither of these. Its information, that is, its research articles, are available at no charge, in keeping with the free nature of the Internet itself.
The free, online journal will always require sponsorship of some sort. And, while some author-fee structures have been proposed (Willinsky 2003) , the reliance of new online journals on their hosting universities (specifically libraries) is a given (Chan 2004 ). The extent of this support can be focused on three essential items: a faculty member, some sort of academic support (most likely in the form of a graduate student), and archive server space and technical support. These elements comprise what we will discuss later as the university's role as a publisher. But first let us consider peer review and how faculty committees will value online journal publications within the rank and tenure system.
The Future of Peer Review
Roughly a quarter of a century ago, two professors tested the peer review process in place at 12 highly regarded academic journals in psychology. Twelve articles that had been published recently (18 months to two years) in each of these journals were resubmitted under fictitious names and institutions. The researchers reported that three had been caught as resubmissions, one was accepted and eight were rejected. The rationale for the rejections was, in many cases, that the articles contained "serious methodological flaws." As the researchers noted at the time, "a major portion of the criticism of the journal review system has concerned the reliability of peer review." The research suggested the high rejection rates of the previously published articles might be related to author standing, institutional standing, peer bias, and poor reviewer performance (Peters, Ceci 1982) .
Research published in 2001 suggested that women face a much harder time getting their articles published because of gender bias and nepotism on the part of reviewers and editors. These researchers suggested that to avoid the loss of a "large pool of promising talent," the peer review process needed re-tooling to create "built in resistances to the weaknesses of human nature" (Wennerás and Wold 2001) . Other researchers have found similar weaknesses within the peer system, a system that is intended to ensure that only the best research is published (Dalton 2001 , Jefferson 2005 , Mahone 1977 , Neff and Olden 2006 , Peters 1995 , Shulenburger 2001 ).
Rothwell and Martyn noted in 2000 in evaluating the peer review of papers submitted to two neuroscience journals that the relationship among the opinions of reviewers was little better than what could result from chance. In fact, their analysis suggested that the contents of the abstracts submitted for review accounted for only 10%
to 20% of the variance in the opinions of the reviewers (Rothwell and Martyn 2000) . In citing this research, Horrobin concluded that the peer review system itself was "rotten."
These appalling figures will not be surprising to critics of peer review, but they give solid substance to what these critics have been saying. The core system by which the scientific community allots prestige (in terms of oral presentations at major meetings and publication in major journals) and funding is a non-validated charade whose processes generate results little better than does chance. Given the fact that most reviewers are likely to be mainstream and broadly supportive of the existing organization of the scientific enterprise, it would not be surprising if the likelihood of support for truly innovative research was considerably less than that provided by chance. (2001) However, despite its frailties, peer review is still valued as a method used to sift out research appropriate for publication and blocking what might be considered inappropriate or not rigorous. This is the model that academia has relied upon in one form or another for at least 400 years (Anonymous 2004). As noted by Goodstein, peer review works "superbly" in identifying science from nonsense. It works less well in "choosing between competing valid ideas" (2000) . He goes on to note that peer review also fails to detect or account for "cheating or fraud, because all scientists are socialized to believe that even their bitterest competitor is rigorously honest about the reporting of scientific results, making it easy to fool a referee with purposeful dishonesty if one wants to."
The question is not whether to eliminate peer review altogether, but whether this new form of online publishing provides an opportunity to make peer review more reliable and useful. If the core value of peer review is its ability to identify weaknesses in research, then it would seem, logically, that more peer review would lead to better published research. This falls close to the famous Oliver Wendell Holmes argument that bad speech is cured by more speech, not less. That is, rather than restricting the "speech" of researchers, the "cure" for any errors in their publication would be a multitude of comments and suggestions for improvements (Abrams 1919). In fact, along with the article cited earlier that dealt with the rejection of previously published research by psychology journals (Peters and Ceci 1982) , four dozen responses from other researchers were included by the journal. Given the year (1982), this might be one of the very early examples of a "blog," with both positive and negative reactions presented in what amounted to equal time.
Online journals are uniquely positioned to offer much the same sort of enriched "conversation" among researchers. A research paper might be placed online and other researchers invited to comment on the strength of the data, the clarity of the writing, the reliability and validity of the analysis, or any other element of the work. These comments provided freely by other researchers could be weighted by editors, readers, and the author for their value and used to improve the work in question. The net result would be stronger research, clearer writing, and, presumably, progress in the field of study. It would avoid the miscarriages of non-publication as that of Einstein and others so frequently alluded to in discussions of peer review. By its very structure, the peer review process assumes that the scholar relied upon to review a work and provide advice as to whether to publish it, is familiar with the field and capable of rendering an educated and measured opinion.
Today, Einstein's papers would be sent to some total nonentity at Podunk U, who, being completely incapable of understanding important new ideas, would reject the papers for publication. "Peer" review is very [emphasis in original text] unlikely to be peer review for the Einsteins of the world. We have a scientific social system in which intellectual pygmies are standing in judgment of giants. (Tipler 2003) Another question regarding peer review remains: anonymity. The use of anonymity in peer review dates back only to the mid-20 th Century (Berezin, Gordon and Hunter 1995 , Brown 2003 , "Bad Peer Reviewers" 2001 . The presumed value is that reviewers feel more comfortable with being direct and to the point in their opinions of a work. The obvious downside goes back to all the faults mentioned earlier: bias, competition, and jealousy. Without identification, reviewers with a personal agenda could suppress, or at least stall, the publication of works they either do not understand or do not like for a multitude of non-scientific reasons.
It can be argued that with an open review system as outlined above, the "cream"
could still identified and, moreover, improved upon. Such rigorous debate over research in a transparent environment might be far healthier than the secretive machinations of a small group of reviewers. And, given the presumed increase in comments and "grading"
by peer researchers, the final product might be more improved in an open, identified system, then a closed, anonymous one.
However, even such an open peer review system may not be enough to provide guidance to a faculty committee attempting to evaluate the work of a tenure candidate.
Tenure committees at other universities seeking guidance on how to evaluate online publishing, specifically, online journals, have contacted this author on more than one occasion. This author believes the strength of journal largely flows from strength of the journal's editorial board.
Ranking Online Journals
The "established" method of evaluating research publishing-a journal's rejection rate and "reputation"-seems out of step when considering online publishing. Revisiting
Anderson's Long Tail Theory, it is reasonable to imagine that small, topic-specific journals would have lower rejection rates. Is this a fair evaluation of their worth as journals or a reflection of their match for a small group of researchers? Additionally, using rejection rates for an online journal, which has the option of virtually unlimited space, seems antiquated. As for "reputation," as we see thousands of more narrowly Varian suggested in 1998 a publication system for an online journal that revolved around the "ranking" of a work by a board of scholars on a scale from 1 (low) to 5 (high) (Varian 1998). All submitted articles, in this system, are published (with the author permission), with an attached average ranking. Researchers can then choose whether to cite a particular article. This, according to Varian is a "model…unlike the conventional publishing model, but [one that] addresses many of the same design considerations."
Tenure committees would be able to track these publications, just as researchers would, and "count" publications based on rating standards for their institutions. Authors would be able to update their work, and, presumably, expect another round of reviews. and read user generated content (UGC) to approved individuals, such as those belonging to an academic association. Access could be further restricted to an editorial board membership. Further, with the author's ability to respond to UGC posted online, the ensuing discussion (with some civilizing moderation) would result in a rich, valuable exchange of ideas of a sort only imagined by Holmes's "marketplace."
University as Publishers
The value a university gives to work published within a new journal must be equally extended to faculty willing to edit such journal articles. Given the modicum of university financial support likely available to faculty wishing to act as online journal editors, the credit given must be high for faculty willing to act as editors. If a department chair or dean sees no or little value in editorial work by a faculty member, it is unlikely that the journal will find an editor willing to do the work without compensation. Yet, have the opportunity to not only offer comment to rebut criticism, but could correct flaws as they are verified. The result is better research, a better publication, and, possibly, a better researcher.
Conclusions
As universities struggle with the new publication model for its researchers, they must be proactive in meeting their new role as publisher. New software has made the maintenance of online journal affordable. The economics of online publishing is making the creation of journals with narrowly defined subjects possible. Investments in storage space for archival materials must be extended to include as-yet-not-published material, specifically, research. The barriers to publishing are now more a matter of philosophy, not economics, as shown by Anderson's Long Tail model.
[Insert Chart Three]
And, given the shift of publishing away from traditional large publishers to smaller, narrowly defined journals, the methods used to determine what is valued research must change. As has been shown, the likelihood that all future research will be published online, whether reviewed or not for its value, demands that we take a hard look at our evaluation systems. It makes sense that, if all academic research eventually is stored within a university library's archival e-space, then the role of journals as filters to that research is moot. Rather than acting as barriers to access, the new online journal will be asked to evaluate the already published, already accessible research. Arguments backing up these evaluations will be expected. Comments from others in the field will be encouraged. And revision and reconsideration of research by authors will be enhanced and strengthened.
Finally, universities must value online publication-not only the original work, but also the efforts of editors in publishing that work, as well as, reviewers commenting with the intent to improve that work. Journal editors working for little or no pay are
